Site-directed mutagenesis and expression of PC2 in microinjected Xenopus oocytes.
The biosynthesis and post-translational maturation of PC2, a neuroendocrine-specific Kex2-like endoprotease, following expression in Xenopus oocytes is described. The initial translation product was a 75-kDa membrane-associated protein which was released from the oocytes as a glycosylated 71-kDa protein. During extended chase periods, the extracellular 71-kDa protein was converted to a mature 68-kDa product. A deletion mutant lacking a putative COOH-terminal amphipathic helix was still membrane-associated, suggesting that this domain was not essential for attachment of PC2 to membranes. Two putative proregion cleavage site mutants were also constructed. Conversion of the 75-kDa peptide to the 71-kDa peptide involved cleavage at the sequence Lys-Arg-Arg-Arg (amino acids 78-81), since mutation of this sequence to Lys-Val-Arg-Leu resulted in the secretion of the 75-kDa peptide. Extracellular conversion of the 71-kDa peptide to the 68-kDa peptide involved cleavage at the sequence Arg-Lys-Lys-Arg (amino acids 106-109), since deletion of this tetrabasic sequence resulted in secretion of the 71-kDa peptide without further conversion to the 68-kDa form. Finally, a mutation which changed a catalytically important Asp to Asn did not affect processing of proPC2. These results may be relevant to our understanding of mechanisms in the intracellular sorting and maturation of proPC2 in neuroendocrine cells.